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(71) I, Leo Lindsay Tompkins, a 
citizen of the United States of America, of 
127 Wacaster Street, Jackson, State of Mis- 
sissippi, United States of America, do here- 
5 by declare the invention, for which I pray 
that a patent may be granted to me, and the 
method by which it is to be performed, to 
be particularly described in and by the 
foUowing statement: — 

10 This invention relates to positive-displace- 
ment fluid motors. 

According to the invention a positive- 
displacement fluid motor has an inlet and 
outiiet and relatively positionable and mov- 

15 able components coacting to define a work- 
ing chamber and in which the volume of 
fluid displaced for each output cycle is 
varied in response to changes in relative 
position of said components, the motor com- 

20 prising means for varying the relative posi- 
tions of the components for varying the 
volume of the displacement for each output 
cycle in response to load characteristics dur- 
ing operation of the motor, said means for 

25 vary the position of the components includ- 
ing means for spring biasing said relatively 
positionable components into a relative posi- 
tion to attain minimum volume displace- 
ment for each output cycle, fluid pressure 

30 means responsive to an increase in supply 
pressure at the inlet to shift said com- 
ponents against said biasing means in a di- 
rection to increase volume displacement of 
the motor for each output cycle as the supply 

35 pressure increases, and governor means oper- 
ativeiy associated with said fluid pressure 
responsive means to decrease the effect of an 
increase in the supply pressure at the inlet as 
the speed of the output cycle increases 

40 The invention may be performed in 
various ways and two specific embodiments 
will now be described by way of example 
widi reference to the accompanying drawings 
in which : — 

45 Fig. 1 is a schematic longitudinal sectional 
view of a first form of fluid motor con- 
structed in accordance with the present in- 
vention and with portions of the fluid con- 
trol system thereof also illustrated in sec- 

50 tion; 



Fig. 2 is a sectional view s'unilar to Fig. 1 
but with the cylinder of the fluid motor illus- 
trated in an eccentric position relative to the 
rotor axis as opposed to the concentric posi- 
tion of the cylinder illustrated in Figure 1; 55 

Fig. 3 is a sectional view similar to Fig. 1 
but of a modified form of fluid motor con- 
structed in accordance with the present in- 
vention; 

Fig. 4 is a sectional view taken substan- 60 
tially upon the plane indicated by the section 
line 4 — 4 of Fig. 3; 

Fig. 5 is a sectional view taken substan- 
tially upon the plane indicated by the section 
line 5—5 of Fig. 4; and 65 

Hg. 6 is a fragmentary sectional view 
taken substantially upon the plane indicated 
by the section line 6 — 6 of Fig. 5. 

Referring now more specifically to the 
drawmgs, the numeral 10 genearally design- 70 
ates a positive displacement fluid motor. The 
motor 10 includes a housing referred to in 
general by the reference numeral 12 consist- 
ing of interconnected top and bottom walls 
14 and 16 and opposite side walls 18 and 20. 75 
The opposite ends of the housing 12 are 
closed by means of end walls (not shown) 
secured thereover and a cylinder body 22 
is disposed within the housing 12 and slid- 
able tiierein toward and away from theside 80 
walls 18 and 20. Ihc side walls 18 and 20 
include abutment blocks 24 and 26 carried 
on their inner surfaces with which the oppo- 
site sides of the cylinder body 22 are engage- 
able and a pair of compression springs 30 85 
are disposed between the inner surface of 
the side wall 18 and the opposing side 32 of 
the cylinder body 22 yieldingly urged the 
cylinder block 22 toward the Imiit position 
thereof defined by the abutment block 26. 90 

The cylinder body 22 Includes a vertically 
extending slot 34 and a horizontal longi- 
tudinal center bore 36. A fluid pressure in- 
let pipe 38 opens into the upper end of the 
slot 34 tiirougfa the top wall 14 and a fluid 95 
pressure outiet pipe 40 opens outwardly 
from the lower end of the slot 34 throu^ 
the bottom wall 16. It is to be noted that 
the pipes 38 and 40 comprise portions of a 
closed hydraulic system vvlierein the pipe 38 100 
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extends from a fluid pressure source (not 
shown) and the pipe 40 extends to a re- 
servoir or sump (not shown) for the fluid 
pressure source. 
5 A rotor shaft 42 is joumaled lengthwise 
through the housing 12 and carries a rotor 
body 44 thereon within the bore 36, The 
rotor body 44 includes circumferentially 
spaced spring-urged sliding radial vanes 46. 

10 A fluid pressure bypass line 48 extends 
from the inlet pipe 38 to the inlet end of a 
valve cylinder 50 having a piston 52 re- 
ciprocal therein. The piston 52 includes a 
diametrically reduced center portion 54 inter- 

15 mediate two opposite end piston heads 56 
and 58 and the head 58 is provided with a 
fluid sealing ring 60. A pressure conduit 62 
has one end communicated with the interior 
of the end of the valve cylinder 50 into v/hich 

20 the line 48 opens as at 64 and the other end 
of the pressure conduit 62 opens into a pres- 
sure cliamber 66 disposed between the 
cylinder body 22 and the inner surface of the 
side wall 20 of the housing 12. Also, a re- 

25 turn line 68 has one end communicated with 
the interior of the pressure conduit 62 inter- 
mediate its opposite ends and the other end 
communicated with the central portion of tlie 
valve cylinder 50. Finally, a bleed line 70 

30 has one end communicated with the outlet 
pipe 40 and the other end communicated 
with the interior of the valve cylinder 50 be- 
low the line 68. 

A governor assembly referred to in general 

35 by the reference numeral 72 is provided and 
includes a rotary head 74 driven by the rotor 
shaft 42 in any convenient manner (not 
shown) and the head 74 has a pair of cen- 
trifugal weight arms 76 pivotaUy supported 

40 therefrom as at 78 with end portions en- 
gageable with a diametrically enlarged head 
80 of an operating rod 82 secured to the 
lower end of the piston 52. 

In operation, and with the cylinder body 

45 22 positioned as illustrated in Figure 1 of the 
drawings and the piston 52 disposed in an 
upper position, the bore 36 is centrally dis- 
posed relative to the rotor shaft 42 and com- 
munication between the inlet pipe 38 and the 

50 pressure chamber 66 through the line 48. the 
valve cylinder 50 and the conduit 62 is ter- 
minated. Accordingly, fluid pressure acting 
upon the vanes 46 wUl act equally in oppo- 
site directions thereon resulting in the rotor 

55 shaft 42 remaining stationary. However, 
when fluid pressure in the line 48 increases 
sufficiently to urge the rod 82 downwardly to 
swing the weight arms 76 towards the posi- 
tions thereof illustrated in Figure 1, the inlet 

60 end of the conduit 62 is uncovered by flie 
head 56 and fluid pressme is admitted into 
the pressure chamber 66 which causes the 
cylinder body 22 to shift to the left as viewed 
in Figure 1 of the drawings against the bias- 

65 ing action of springs 30. This of course will 



result in the bore 36 being eccentrically posi- 
tioned relative to the rotor shaft 42 in the 
manner illustrated in Figure 2 of the draw- 
ings whereupon fluid pressure passing 
through the slot 34 wDl cause the rotor body 70 
44 to rotate in a counterclockwise direction 
as viewed in Figure 2 of the drawings. 

If there is any tendency for the rotor shaft 
42 to overspeed, the proportional overspeed 
of the head 74 of the governor 72 will cause 75 
the weight arms 76 to swing outwardly 
whereupon the base ends 86 of the arms will 
push upwardly on the rod 82 so as to shift 
the piston 52 upwardly toward the position 
thereof illustrated in Figure 1 of the draw- 80 
ings wherein the head 56 terminates com- 
munication between the line 48 and the con- 
duit 62 thus preventing further increase of 
pressure in the chamber 66. If the limit of 
increase of pressure in the chamber 66 is not 85 
sufficient to check the overspeed of the rotor 
body 44, the governor 72 will spin faster re- 
sulting in the rod 82 being pushed further 
upwardly so as to vent the excess pressure 
from the chamber 66 through the conduit 62 90 
and the line 68 whereupon the load on the 
rotor shaft 42 will decrease its speed of rota- 
tion and the weight arms 76 will bias the rod 
82 upwardly with less force resulting in the 
pressure above the head 56 and the valve 95 
cylinder 50 being operable to urge the piston 
52 downwardly to again commxmicate the 
conduit 62 wiui the line 48 so as to again 
increase the pressure within the chamber 
66. Of course, if the load on tlie shaft 100 
42 is increased the speed of rotation of 
the shaft 42 will be lowered and the 
pressure within the diamber 66 will be 
increased so as to further displace the 
cylinder body 22 toward the position 105 
thereof illustrated in Figure 2 of the 
drawings wherein maximum torque for a 
given source of fluid under pressure is de- 
veloped by the motor 10. On the other 
hand, if the load on the rotor shaft 42 is 110 
reduced, the resultant increase in speed of the 
rotor shaft 42 will result m the rod 82 and 
the piston 52 being urged upwardly to 
throttle the pressure supplied to the chamber 
66 through the valve cylinder 50 and thus 115 
allov/ the biasing action of the springs 30 to 
shift the cylinder body 22 back toward the 
position thereof illustrated in Figure 1 of the 
drawings imtil that position of eccentric dis- 
placement of the bore 36 relative to the rotor 120 
shaft 42 is reached wherein the torque de- 
veloped by the motor 10 is substantially 
equivalent to the load on the rotor shaft 42. 

With attention now invited more speci- 
fically to Figures 3 to 6 of the drawings. 125 
there may be seen a modified form of fluid 
motor referred to in general by the reference 
numeral 10^ and including components there- 
of which are similar to some of the above 
mentioned components of the fluid motor 10 130 
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and which are therefore designated by cor- 
responding priTne reference numerals. 

The motor 10^ includes a different fluid 
pressure control system than that which Is 
5 provided with the motor 10 in that the 
cylinder body 22^ is provided with a first 
bore 100 that communicates the upper end 
of the slot 34^ with the chamber 66^ in- 
teriorly of the housing 12^. In addition, the 

10 cylinder body 22^ further includes a bore 102 
having a restrictive zone 104 communicating 
the uDoer end of the slot 34^ with a chamber 
106 defined between the surface 32^ and the 
inner surface of the side wall 18\ Still fur- 

15 ther, one end wall 108 of the motor 10^ in- 
cludes a pressure relief oassaee 1 10 extend- 
mg from the chamber 106 radially inwardly 
to the rotor shaft 42^ and the latter includes 
a drilled passage 112 having a radially open- 

20 ing inlet end communicating v/ith the 
passage 110 and a radially outwardlv 
opening outlet end communicated with 
the inner end of a generally radial 
passage 114 formed in a governor body 116 

25 mounted on the shaft 42\ The governor 
bodv 116 includes an eccentrically shif table 
weight 118 mounted thereon and the weight 
118 is eccmtrically weighted on the left side 
thereof iUustrated in Figure 5 of the draw- 

30 ings while the right side thereof includes a 
needle valve element 120 for closing the 
radial outermost end of the passaee 114 in 
response to the governor weight 118 shifting 
to the left as viewed in Figure 5 of the draw"- 

35 ings. 

In operation, when fluid pressure is sup- 
plied to the inlet pipe 38* the pressure of 
fluid within the chamber 66^ increases and 
the cylinda: bodv 22^ is shifted to the left so 

40 as to eccentrically position the bore 36^ re- 
lative to the rotor shaft 42^. This of course 
causes counterclockwise rotation of the rotor 
bodv 44*. However, a certain portion of the 
fluid under pressure entering the housing 12* 

45 through the inlet pipe 38* passes through the 
bore 102 and the restrictive zone 104 thereof 
and into the chamber 106 to assist the com- 
pression springs 30* in overcoming the bias- 
in <^ action of the fluid pressure within the 

50 chamber 66*. However, imtil the desired 
ooerating sneed of the rotor body 44* is 
reached, fluid pressure entering the chamber 
106 is vented therefrom through the pass- 
af?es 110 and 112 and also the passage 114. 

55 When, however, the rotarv speed of the shaft 
42* reaches the desired limit, the governor 
weidit 118 slides to the left as viewed in 
Figure 5 of the drawinss so as to seat the 
needle valve element 120 in the radial outer- 

60 most end of the bore or passage 114 where- 
bv the bleeding of fluid pressure from the 
chamber 106 is terminated. Thus, fluid 
pressure within the chamber 106 is increased 
and the cvlinder body 22* is pushed back 

65 toward the position thereof illustrated in 



Figure 3 of the drawings with the bore 36* 
eccentrically disposed relative to the shaft 
42*. Of course, as soon as the shifting of 
the cylinder body 22* to the right as viewed 
in Figure 3 as a result of an uicrease of pres- 70 
sure within the chamber 106 is sufficient to 
reduce the output torque of the motor 10* 
and thus the rotary speed of the shaft 42*, 
the pressure within the passage 114 will be 
sufficipit to cause the governor weight 118 75 
to shift back towards the right as viewed 
in Figure 5 of the drawings so as to un- 
cover the outlet end of the passage 1 14 and 
thus relieve some of the pressure within the 
chamber 106 allowing the cyhnder body 22* 80 
to again shift toward the left as viewed in 
Figure 3 of the drawings until the eccentric 
positioning of the bore 36* relative to the 
shaft 42* is such that the torque output of 
the motor 10* is equal to the load on the 85 
shaft 42\ 

Thus it may be seen that the motors 10 
and 10* operate in substantially the same 
manner and are each capable of automatic- 
alljj controlling the power output thereof to 90 
maintain a substantially constant rotor speed 
from a given source of fluid under pressure 
even though the load on the outlet shafts 
thereof may vary. 

There has thus been described a slidmg 95 
vane rotary fluid motor including a rotor 
cylinder shiftable laterally of the axis of 
rotation of the rotor between a first poshion 
generally concentric with the rotor axis and 
a second position eccentrically disposed rela- 100 
tive to the rotor axis. Structure is provided 
for yieldingly biasing the cylinder toward its 
limit position concentric with the axis of 
rotation of the rotor and the cylinder defines 
a sliding partition within the jfiousing of the 105 
motor with the partition closing one side of 
a fluid chamber within the motor housing. 
Rotor speed responsive fluid delivery struc- 
ture is provided for ducting fluid under pres- 
sure from the intake of the motor into the 110 
chamber in response to a reduction in rotor 
speed to thereby overcome the biasmg action 
acting upon the cylinder and shift the latter 
from its position concentric whh the rotor 
axis toward its limit position of movement 115 
eccentrically disposed relative to the rotor 
axis. 

The described fluid motors have been 
specifically designed for gang use and opera- 
tion from a single source of fluid under pres- 120 
sure and without individual throttling of fluid 
pressure to the motors, even when they are 
to operate at different speeds and under 
different load conditions. The fluid motor is 
provided with a control system which, after 125 
being premetered, will be operative to de- 
velop from a constant source of fluid pressure 
varying power output at reasonably constant 
motor speeds. 

Although tiie fluid motor has been spedfic- 130 
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ally designed for gang use it may also be 
utilized singly whenever desired with the 
same efficiency it possesses v^ien operating 
in conjunction with other fluid motors from 
5 a single source of fluid under pressure. 

The fluid motor may be utilized in a gang 
motor installation wherein all of the motors 
are supplied fluid under pressure from a 
single source and the motors may be required 
10 to develop varymg power output at different 
motor speeds. 

WHAT I CLAIM IS: — 

1; A positive-displacement fluid motor 

15 having an inlet and an outlet and relatively 
positionable and movable components co- 
acting to define a working chamber and in 
which the volume of fluid displaced for each 
output cycle is varied in response to changes 

20 in relative position of said components, the 
motor comprising means for varying the 
relative positions of the components for vary- 
ing the volume of the displacement for each 
output cycle in response to load character- 

25 istics during operation of the motor, said 
means for varying the position of the com- 
ponents including means for spring biasinsx 
said relatively positionable components into 
a relative position to attain minimum volume 

30 displacement for each output cycle, fluid 
pressure means responsive to an increase in 
supply pressure at the inlet to shift said 
components against said biasing means in a 
direction to increase volume displacement of 

35 the motor for each output cycle as the sup- 
ply pressure increases, and governor means 
operatively associated with said fluid pressure 
responsive means to decrease the effect of an 
increase in the supply pressure at tiie inlet 

40 as the speed of the ou^ut cyde increases. 

2. A motor as clamed in Qaim 1, where- 
in said motor includes at least one rotary 
component with a rotary output driving ssud 
governor means. 

45 3. A motor as claimed in Qaim 1, com- 



prising a hollow housing, a sliding vane 
equipped rotor joumallcd in the housuig, a 
cylinder disposed in the housing for limited 
shifting therein along a path extending gener- 
ally diametrically of the cylinder, the rotor 50 
being disposed m the cylinder, the inlet and 
outlet opening into and out of the cylinder 
on opposite sides of said path, said cylinder 
and housing coacting to define a pair of 
variable-volume chambers located on oppo- 55 
site sides of the cylinder spaced along said 
path, means for enabling fluid pressure sup- 
ply means to conununicate said inlet with 
each of said pair of chambers, communica- 
tion between said inlet means and one of said 60 
chambers being restricted and said spring 
means being operable to yieldingly bias said 
cylinder towards said other chamber along 
said path, and rotor speed controlled means 
for venting the fluid pressure in said one 65 
chamber so that fluid pressure in said other 
chamber moves the cylinder against said 
spring means until a predetemiined speed of 
rotation of said rotor is attained whereupon 
said venting is terminated and said pair of 70 
chambers are subjected to substantially equal 
fluid pressure to substantially equally urge 
said cylinder in opposite directions along 
said path to permit said spring means to 
bias the cylinder towards said other chamber. 75 

4. A motor as claimed in claim 3, v/here- 
in said rotor speed controlled means includes 
valve means operative to open and close a 
venting outlet means in response to decreases 
and increases, respectively, in the speed of 80 
rotation of said rotor. 

5. A positive-displacement fluid motor 
substantially as herein described with refer- 
ence to Figs, 1 and 2, or Figs. 3 to 6. of the 
accompanying drav/ings. 85 
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